a2 United States Patent

Boarman et al.

US009115918B2

US 9,115,918 B2
*Aug. 25, 2015

(10) Patent No.:
(45) Date of Patent:

(54)

(71)

(72)

(73)

")

@
(22)

(65)

(1)

(52)

REFRIGERATOR WITH ICEMAKER
CHILLED BY THERMOELECTRIC DEVICE
COOLED BY FRESH FOOD COMPARTMENT
AIR

Applicant: Whirlpool Corporation, Benton Harbor,
MI (US)

Patrick J. Boarman, Evansville, IN
(US); Brian K. Culley, Evansville, IN
(US); Gregory G. Hortin, Henderson,
KY (US); Mark E. Thomas, Corydon,
IN (US)

Inventors:

Whirlpool Corporation, Benton Harbor,
MI (US)

Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 131 days.

This patent is subject to a terminal dis-
claimer.

Assignee:

Notice:

Appl. No.: 13/691,874

Filed: Dec. 3, 2012

Prior Publication Data
US 2014/0150456 Al Jun. 5, 2014
Int. CI.
F25B 21/04 (2006.01)
F25C 1/04 (2006.01)
F25B 21/02 (2006.01)

(Continued)

U.S. CL
CPC .o F25B 21/04 (2013.01); F25B 21/02

(2013.01); F25C 1/04 (2013.01); F25C 5/005
(2013.01); F25D 17/065 (2013.01); F25B
2321/0251 (2013.01); F25D 2323/021
(2013.01)

(58) Field of Classification Search

CPC ... F25C 1/04; F25C 2400/10; F25B 21/02;
F25B 21/04; F25D 17/005; F25D 23/126;

F25D 2317/061

USPC oo 62/3.2,3.3,363, 449, 434

See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS
3,192,726 A *

6,003,319 A
6,293,107 B1 *

7/1965 Newton ................. 62/3.63
12/1999 Gilley et al.
9/2001 Kitagawa et al. ............... 62/3.6

(Continued)

FOREIGN PATENT DOCUMENTS

DE 102010001465 Al 8/2011
DE 102010042080 Al 4/2012

(Continued)
OTHER PUBLICATIONS

EP Search Opinion, EP2738483, Dated Feb. 2, 2015.
(Continued)

Primary Examiner — Mohammad M Ali

(57) ABSTRACT

An icemaker is mounted remotely from a freezer compart-
ment. The icemaker includes an ice mold. A thermoelectric
device is provided and includes a warm side and an opposite
cold side. A flow pathway is connected in communication
between the cold side of the thermoelectric device and the
icemaker. In one aspect, a fan is operatively positioned to
move air from the fresh food compartment across the warm
side of the thermoelectric device and a pump moves fluid
from the cold side of the thermoelectric device to the ice-
maker. Cold air, such as from a refrigerator compartment,
may be used to dissipate heat from the warm side of the
thermoelectric device for providing cold fluid to and for cool-
ing the ice mold of the icemaker.
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1
REFRIGERATOR WITH ICEMAKER
CHILLED BY THERMOELECTRIC DEVICE
COOLED BY FRESH FOOD COMPARTMENT
AIR

FIELD OF THE INVENTION

The invention relates generally to refrigerators with ice-
makers, and more particularly to refrigerators with the ice-
maker located remotely from the freezer compartment.

BACKGROUND OF THE INVENTION

Household refrigerators commonly include an icemaker to
automatically make ice. The icemaker includes an ice mold
for forming ice cubes from a supply of water. Heat is removed
from the liquid water within the mold to form ice cubes. After
the cubes are formed they are harvested from the ice mold.
The harvested cubes are typically retained within a bin or
other storage container. The storage bin may be operatively
associated with an ice dispenser that allows a user to dispense
ice from the refrigerator through a fresh food compartment
door.

To remove heat from the water, it is common to cool the ice
mold. Accordingly, the ice mold acts as a conduit for remov-
ing heat from the water in the ice mold. When the ice maker
is located in the freezer compartment this is relatively simple,
as the air surrounding the ice mold is sufficiently cold to
remove heat and make ice. However, when the icemaker is
located remotely from the freezer compartment, the removal
of heat from the ice mold is more difficult.

Therefore, the proceeding disclosure provides improvements
over existing designs.

SUMMARY OF THE INVENTION

According to one exemplary aspect, a refrigerator that has
a fresh food compartment, a freezer compartment, and a door
that provides access to the fresh food compartment is dis-
closed. An icemaker is mounted remotely from the freezer
compartment. The icemaker includes an ice mold. Also
included is a thermoelectric device. The thermoelectric
device has a warm side and an opposite cold side. A flow path
is connected in communication between the cold side of the
thermoelectric device and the icemaker and a fan is posi-
tioned to move air from the fresh food compartment across
the warm side of the thermoelectric device. A fluid loop on the
door is configured in communication between the thermo-
electric device and the icemaker supplies cold fluid to the ice
mold from the thermoelectric device. According to another
aspect, an insulated compartment may also be included on the
door. An ice storage bin within the insulated compartment is
positioned to receive ice harvested from the ice mold. A flow
path is positioned in communication between the insulated
compartment and thermoelectric device for cooling the insu-
lated compartment housing the ice storage bin.

According to another exemplary aspect, a refrigerator hav-
ing a fresh food compartment, a freezer compartment and a
door that provides access to the fresh food compartment is
disclosed. The refrigerator includes an icemaker mounted
remotely from the freezer compartment. The icemaker
includes an ice mold. A thermoelectric device is used that
includes a warm side and opposite cold side. A pump is
positioned to move fluid from the cold side of the thermoelec-
tric device to the icemaker and a fan is positioned to move air
from the fresh food compartment across the warm side of the
thermoelectric device. A heat exchange interface may be
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2

provided between the fluid supply pathway and a cooling
application on the door or a fluid return pathway and a warm-
ing application on the door.

According to another exemplary aspect, a device with a
cabinet body having an icemaker with an ice mold chilled at
least partially by a thermoelectric device is disclosed. The
device includes an icemaker module having an icemaker with
an ice mold selectively positioned within the cabinet body for
providing ice to an ice receiving area. A thermoelectric device
is positioned on the icemaker module. The thermoelectric
device has a cold side and a warm side. A first pathway may
be configured to move a heat carrier between the cold side of
the thermoelectric device and the icemaker and a second
pathway may be configured to move a heat carrier across the
warm side of the thermoelectric device.

BRIEF DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims particularly
pointing out and distinctly claiming the invention, it is
believed that the various exemplary aspects of the invention
will be better understood from the following description
taken in conjunction with the accompanying drawings, in
which:

FIG. 1A is a perspective view of a refrigerator in accor-
dance with an exemplary aspect of the invention;

FIG. 1B is a perspective view of a refrigeration platform in
accordance with an exemplary aspect of the invention;

FIG. 1C is a perspective view of another refrigeration plat-
form in accordance with an exemplary aspect of the inven-
tion;

FIG. 1D is a perspective view of another refrigeration
platform in accordance with an exemplary aspect of the
invention;

FIG. 2 is a side elevation of a sectional view of the refrig-
erator shown in FIG. 1;

FIG. 3 is a perspective view with a cutaway illustrating
various exemplary aspects within the refrigerator on the door
of the refrigerator in accordance with an aspect of the inven-
tion;

FIG. 4 is a perspective view of the inside of a door of the
refrigerator according to one exemplary aspect of the inven-
tion;

FIG. 5 is a perspective view of the inside of a door of the
refrigerator according to another exemplary aspect of the
present;

FIG. 6 is a perspective view of the inside of a door of the
refrigerator in accordance with an exemplary aspect of the
invention;

FIG. 7 is a perspective view of the inside of a door of the
refrigerator according to another exemplary aspect of the
invention;

FIG. 8 is a perspective view of the inside of a door of the
refrigerator for an exemplary aspect of the invention; and

FIG. 9 is a diagram illustrating exemplary control aspects
of the invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

By way of illustration, FIGS. 1-9 provide exemplary fea-
tures, aspects and embodiments for a refrigerator 10 of the
present invention. The refrigerator 10 includes a cabinet body
12 with a refrigerator compartment or fresh food compart-
ment 14 selectively closeable by a refrigerator compartment
door 18 and a freezer compartment 16 selectably closeable by
a freezer compartment door 20. A dispenser 22 is included on
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the refrigerator compartment door 18 for providing dispen-
sions of liquid and/or ice at the refrigerator compartment door
18. Although one particular design of a refrigerator 10 is
shown in FIG. 1A and replicated throughout various figures
of'the present invention, other refrigerator styles and configu-
rations are contemplated. For example, the refrigerator 10
could be a side-by-side refrigerator, a refrigerator with the
freezer compartment positioned above the refrigerator com-
partment (top-mount refrigerator), a refrigerator with the
freezer compartment positioned beneath the refrigerator
compartment (bottom-mount refrigerator), a refrigerator that
includes only a refrigerator or fresh food compartment and no
freezer compartment, etc. In the figures is shown a bottom-
mount refrigerator 10 where the freezer compartment 16 is
located below the refrigerator compartment 14. The concepts
of the present invention may also be incorporated into other
refrigerated platforms. For example, a water dispenser/cooler
10 (See FIG. 1B), a countertop dispenser 10 (See FIG. 1C), an
under-counter dispenser 10 (See F1G. 1D) may be configured
with one or more aspects of the present invention.

Several aspects of the present invention are illustrated in
the sectional and cutout views of refrigerator 10 shown in
FIGS. 2 and 3. In connection with the dispenser 22 on the
cabinet body 12 of the refrigerator 10, such as for example on
the refrigerator compartment door 18, is an icemaker 102
having an ice mold 106 for extracting heat from liquid within
the ice mold to create ice which is dispensed from the ice
mold 106 into an ice storage bin 104. The ice is stored in the
ice storage bin 104 until dispensed from the dispenser 22. The
ice mold 106 or icemaker 102 may include a fluid sink (not
shown) for extracting heat from the ice mold 106 using a fluid
as the extraction medium. The present invention also contem-
plates that air may be used as the medium for carrying away
heat form the ice mold 106. According to one aspect of the
present invention, a fluid supply pathway 110 is connected
between the icemaker 102 and a thermoelectric device 50. A
fluid return pathway 112 is also connected between the ice-
maker 102 and the thermoelectric device 50. The fluid supply
pathway 110 and the fluid return pathway 112 together form
a fluid loop connecting the icemaker 102 with the thermo-
electric device 50. The fluid supply pathway 110 and fluid
return pathway 112 could also be configured as air pathways
(e.g., an air supply pathway and an air return pathway) con-
nected between the icemaker 102 and thermoelectric device
50. The pathways 110, 112 may include a conduit, line, duct-
work, or other enclosed flow path to facilitate the transfer of
a heat carrying medium (e.g., fluid or air) between the ice-
maker 102 and the thermoelectric device 50. In one aspect of
the invention, fluid supply pathway 110 and fluid return path-
way 112 are connected to a fluid sink 58 positioned on the
cold side 54 of the thermoelectric device 50. The fluid sink 58
provides a thermal transfer pathway between the fluid carrier
and the cold side 54 of the thermoelectric device 50. The fluid
in the line between the icemaker 102 and the thermoelectric
device 50 may be a heat transfer fluid such as ethylene or
propylene glycol. The fluid in the line between the icemaker
102 and the thermoelectric device 50 may be a heat transfer
fluid such as ethylene or propylene glycol. As the fluid tem-
perature may drop below freezing, it may be beneficial to use
an anti-freeze, such as glycol, such that the fluid will not
freeze when passing through the fluid pathways 110, 112. The
fluid in the fluid pathways could also be water or other chemi-
cally altered fluid suitable for use in combination with food.

The cold side 54 of the thermoelectric device 50 is kept
generally at a temperature below the temperature required for
making ice (e.g., temperatures near or below 0° Fahrenheit).
Conversely, the warm side 52 of the thermoelectric device 50
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is operated at a temperature of the desired temperature for the
fluid used to cool the ice mold plus the operating delta for the
thermoelectric device 50. For example, if the delta for the
thermoelectric device 50 is 20° Fahrenheit, the warm side 52
of the thermoelectric device 50 must be kept at a temperature
less than 52° Fahrenheit to maintain the cold side 54 of the
thermoelectric device 50 at 32° Fahrenheit or below. An elec-
trical current is provided to the thermoelectric device 50
which provides the necessary Peltier effect that creates a heat
flux and provides a cold side 54 and warm side 52 during
operation. To dissipate heat from the warm side 52 of the
thermoelectric device 50, an air sink 56 is configured in
operable thermal operation with the warm side 52 of the
thermoelectric device 50. An air supply pathway 62 is con-
nected between the air sink 56 and a fan 60 positioned within
the refrigerator compartment 14 of the refrigerator 10. An air
return pathway 64 is connected between the air sink 56 and
the refrigerator compartment 14 and/or freezer compartment
16, wherein flow there through is selectably open and closed
by operation of flow controller 80. In a typical refrigerator, the
refrigerator compartment 14 is kept generally between 32°
Fahrenheit and about 40° Fahrenheit. A fan 60 or other means
(e.g., pump) for moving air through a ductwork or other
channel is positioned within the refrigerator compartment 14
at a location such as adjacent the mullion that separates the
refrigerator compartment 14 from the freezer compartment
16. Other embodiments are contemplated. For example, the
fan 60 may be positioned within a mullion or sidewall of the
cabinet body 12 of the refrigerator 10. Advantageously, posi-
tioning the fan 60 adjacent the horizontal mullion that sepa-
rates the refrigerator compartment from the freezer compart-
ment draws cooler air within the refrigerator compartment 14
given that the cooler air within the refrigerator compartment
14 is generally located closer to or adjacent the horizontal
mullion that separates the refrigerator compartment 14 from
the freezer compartment 16. The cool air may be ducted out of
the refrigerator compartment 14 through an air supply path-
way 62 using fan 60. The fan may also be positioned within
the insulated compartment 108 on the refrigerator compart-
ment door 18. The cool air pumped to the air sink 56 at the
thermoelectric device 50 may be exhausted back into the
refrigerator compartment 14 or into the freezer compartment
16. A flow controller 80 may be provided within the air return
pathway 64 to direct flow through an air return pathway 84
that exhausts into the refrigerator compartment or an air
return pathway 82 that exhausts into the freezer compartment
16. The present invention contemplates that other pathways
may be configured so that air from the air return pathway 64
is communicated to other locations within the cabinet body of
the refrigerator 12. For example, the air within the air return
pathway 64 may be communicated to a discreet (e.g., modu-
lated space or bin), or desired space within the refrigerator
compartment 14 or freezer compartment 16. A separate cabi-
net, bin or module within the freezer compartment 16 or
refrigerator compartment 14 may be configured to receive air
exhausted from the thermoelectric device 50 through the air
return pathway 64. A junction may be provided in the air
supply pathway 62 at the interface between the refrigerator
compartment door 18 and the refrigerator compartment 14.
The interface (not shown) between the refrigerator compart-
ment 14 and refrigerator compartment door 18 is sealed and
separated upon opening and closing the refrigerator compart-
ment door 18. Alternatively, the air supply pathway 62 may be
configured through another attachment or interface point of
the refrigerator compartment door 18 such as a hinge point at
a top or bottom portion of the door. Thus, cool air from the
refrigerator compartment 14 is communicated through the air
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supply pathway 62 to the air sink 56 of the thermoelectric
device 50. The air temperature in the refrigerator compart-
ment 14 ranges generally between 32° Fahrenheit and about
40° Fahrenheit and the temperature on the cold side 54 of the
thermoelectric device 50 ranges anywhere from about
32°Fahrenheit to 40° Fahrenheit minus the temperature delta
of the thermoelectric device. Assuming the refrigerator com-
partment is set at 35° Fahrenheit and the thermoelectric
device has a delta of 10 degrees, the cold side 54 of the
thermoelectric device 50 would operate generally at 25° Fahr-
enheit. The liquid in the fluid supply pathway 110 is cooled
generally then to the temperature of the cold side 54 of the
thermoelectric device 50. Heat from the ice mold 106 is
extracted and carried away from the icemaker 102 through the
fluid return pathway 112. Depending upon the desired rate of
production of ice, the flow rate of fluid through the fluid
supply pathway 110 and the flow rate of air through the air
supply pathway 62 may be controlled so that the warm side 52
and cold side 54 of the thermoelectric device 50 are kept at the
desired operating temperatures so that ice production can be
maintained at a desired rate of production by extracting heat
from the ice mold 106 of the icemaker 102 at a rate that is
capable of sustaining the desired level of ice production. The
rate of operation for these various components may be con-
trolled to use the least amount of energy necessary for keep-
ing up with the desired rate of ice production.

As illustrated in FIG. 4, the air sink 56 may include a
plurality of fins to allow heat to be dissipated from the warm
side 52 of the thermoelectric device 50 using air from the
refrigerator compartment 14 to pass through the air supply
pathway 62 and return to the refrigerator compartment or
freezer compartment through the air return pathway 64. The
fluid in the fluid supply pathway 110 and fluid return pathway
112 may be communicated through the fluid sink 58 and the
ice mold 106 by actuation of a pump 66. The ice mold 106
may include a number of aqueducts or channels for passing
fluid through for cooling the ice mold or extracting heat from
the ice. Using fluid to cool the ice mold 106 allows various
types of icemakers to be used, such as a flex-tray icemaker.
The icemaker 102, ice storage bin 104, and thermoelectric
device 50 may be mounted together in a configuration to form
an icemaker module 28. The icemaker module 28 may be
configured on the refrigerator compartment door 18 as shown
in FIG. 4.

FIG. 5 illustrates other exemplary aspects for one or more
configurations of the present invention. The door illustrated in
FIG. 5 may be a refrigerator compartment door 18 such as
illustrated in FIGS. 1A, 2 and 3. The various components
making up the icemaker module 28 (illustrated in FIG. 5) may
be housed within an insulated compartment 108 such as illus-
trated in FIG. 2. As previously illustrated and described, the
thermoelectric device 50 includes an air sink 56 configured to
receive air through an air supply pathway 62 connected
between the thermoelectric device 50 and a fan 60 in the
refrigerator compartment 14 of the refrigerator 10. Air pass-
ing through the air sink 56 dissipates heat from the warm side
52 of the thermoelectric device 50. The warm air is commu-
nicated through an air return pathway 64 to the refrigerator
compartment 14 and/or freezer compartment 16. A flow con-
troller 70 may be configured in the air return pathway 64 for
selectively controlling the flow of warm air there through.
According to one aspect of the invention, warm air may be
communicated through an air supply pathway 68 connected
between the flow controller 70 and the ice maker 102. Duct-
work or other channels of communication may be provided
within the refrigerator compartment door 18 or within the
insulated compartment 108 for communicating air between
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the flow controller 70 and the icemaker 102. Advantageously,
during an ice harvesting cycle, warm air from the air sink 56
may be communicated through air supply pathway 68 to the
ice mold 106 to assist in the ice harvesting process whereby
the ice mold 106 is warmed to a temperature to create a thin
fluid layer between the frozen ice and the side walls of the ice
mold to allow each of the cubes to release from the ice mold
during harvesting. One or more ducts or channels may be
configured within the ice mold 106 to direct the flow of warm
air within the air supply pathway 68 to specific regions or
locations within the icemaker. The air supply pathway 68 may
also be configured to communicate warm air through one or
more ducts positioned adjacent to or in contact with the ice
mold 106 for warming the ice mold 106 by convection or
conduction.

In addition to cooling the ice mold 106, the fluid supply
pathway 110 originating at the fluid sink 58 of the thermo-
electric device 50 may be configured with a flow controller
116 for selectively communicating the cold fluid through the
ice storage bin 104 (e.g., the sidewalls of the ice storage bin).
For cooling the ice storage bin 104, a flow controller 116 may
also be included in the fluid return pathway 112 for control-
ling liquid flow through the fluid return pathway 112 into the
fluid sink 58. The flow controllers 116 may be operated to
allow both cooling of the ice mold 106 and the ice storage bin
104 simultaneously to the extent the demand on the thermo-
electric device 50 does not exceed its capabilities. Thus, the
ability to extract heat using air from the refrigerator compart-
ment for cooling the thermoelectric device 50 may be used to
provide other cooling operations on the refrigerator compart-
ment door as illustrated in FIG. 5.

FIG. 6 illustrates another possible cooling application
according to an exemplary aspect of the present invention.
Beneficially, aspects of the present invention, such as those
illustrated in FIG. 6, provide for both cooling and heating
applications on, for example, a refrigerator compartment
door 18 of a refrigerator 10. The cooling and heating appli-
cations may also be included as components or subcompo-
nents of the icemaker module 28. As indicated previously, the
thermoelectric device 50 has a warm side 52 and a cold side
54. The cold side is in thermal contact with the fluid sink 58
and the warm side is in thermal contact with the air sink 56.
Reversing the polarity of the thermoelectric device 50
changes the warm side 52 to a cold side and the cold side 54
to a warm side. The thermoelectric device 50 may be operated
in two modes, namely the mode illustrated in FIG. 6 and in a
mode where the warm and cold sides are switched. In the
mode illustrated in FIG. 6, the cold side 54 is in thermal
contact with the fluid sink 58 and the warm side 52 is in
thermal contact with the air sink 56. A fluid supply pathway
110 is connected between the icemaker 102 and the fluid sink
58. A flow controller 120 in the fluid supply pathway 110 is
selectable between open and closed positions. A fluid supply
pathway 118 is connected between the fluid supply pathway
110 and the fluid return pathway 112 by a flow controller 120.
The fluid supply pathway 118 is connected to a warming or
cooling application 124. Thus, the fluid supply pathway 110
may be used to supply cold fluid to the cooling application
124 via fluid supply pathway 118 by selectably changing the
flow controller 120 in both the fluid supply pathway 110 and
fluid return pathway 112. The warming or cooling application
124 may include a reservoir housing a body of liquid. The
liquid in the reservoir may be supplied to the icemaker 102
through supply pathway 88 or supplied to the refrigerator 10
through supply pathway 86 for dispensing from the dispenser
22. Cooling liquid passed through the cooling application 124
cools the reservoir of liquid which may then be communi-
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cated to other applications, such as for example, applications
on or remote from the refrigerator compartment door 18 that
uses cool or chilled liquid. For example, the chilled liquid
from the cooling application 124 may be communicated to
the icemaker 102 for use in the ice mold 106 to reduce the
amount of energy and time to make ice. If the cooling fluid
within the fluid supply pathway 118 is at a temperature of 38
to 40 degrees Fahrenheit the water in the reservoir in the
cooling application 124 may be cooled generally to the same
temperature and communicated to the ice mold 106, which
can reduce the amount of time and energy used to freeze the
water. Cooling application 124 may also be used to cool water
that is communicated to the dispenser 22 for dispensing cold
water from the refrigerator 10. The chilled water may also be
used to provide cooling within the refrigerator compartment
14 by communicating the chilled water across the door 18 into
the compartment 14. For example, the chilled liquid may be
used for controlling or assisting with the temperature control
of'abin, drawer or other defined space. Reversing the polarity
of the thermoelectric device 50 cools the air passing through
the air return pathway 64 back to the refrigerator compart-
ment 14 or freezer compartment 16 and warms the fluid sink
58. The fluid in the fluid supply pathway 118 may be then
used to warm the water within the heating application 124.
The warm water within the heating application 124 may be
communicated to the dispenser 22 on the refrigerator 10 for
dispensing warm water or may be used by the icemaker 102
for ice harvesting or for performing a wash, sanitizing or
recycle of the ice mold 106. The warm water may also be
communicated to the refrigerator compartment 14 across the
door 18 for controlling or assisting with the temperature
control of a drawer, bin, or other defined space within the
refrigerator compartment 18.

FIG. 7 illustrates another exemplary configuration contem-
plated by various aspects of the present invention. The ice-
maker module 28 may be configured to include other appli-
cations in addition to those described above. As indicated
previously, the thermoelectric device 50 may be used to sup-
port not only primary cooling applications but secondary and
possibly tertiary cooling applications or heating applications.
FIG. 7 illustrates another exemplary cooling application
according to one aspect of the present invention. As the fluid
sink 58 is maintained at a temperature minus delta below the
air temperature passing through the air supply pathway 62,
the fluid sink 58 may be used to provide cooling to various
applications, such as, on the door 18 of the refrigerator com-
partment 14. A reservoir 130, for example, may be provided
for housing a body of water to be used for dispensing from the
dispenser 22 or used in the icemaker 102 for making ice. Heat
may be extracted from the reservoir 130 by placing the res-
ervoir 130 in thermal contact with the fluid sink 58. A supply
pathway 86 and 88 may be connected between the dispenser
22 and the reservoir 130 and the icemaker 102 and the reser-
voir 130 for providing chilled water to either or both. The
chilled water may also be used to provide cooling within the
refrigerator compartment 14 by communicating the chilled
water across the door 18 into the compartment 14. For
example, the chilled liquid may be used for controlling or
assisting with the temperature control of a bin, drawer or other
defined space. As previously indicated, the fluid return path-
way 112 carries heat away from the ice mold 106. Benefi-
cially, the heat carried in the fluid return pathway 112 may be
used in the ice storage bin 104 for melting ice within the bin
104 for creating fresh or clearice. A fluid supply pathway 126
may be configured within the ice storage bin 104 (e.g., within
the walls of the ice storage bin) for warming the ice within the
ice storage bin 104. The fluid supply pathway may be con-
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figured between flow controllers 128 which are selectably
open and closed to allow or provide for warm fluid flow
through the fluid supply pathway 126 within the ice storage
bin 104. As the fluid passes through the fluid supply pathway
126 the ice within the ice storage bin 104 is warmed and
begins to melt and thereby creates fresh ice. The fluid within
the fluid supply pathway 126 is cooled and returned to the
fluid sink 58 through the fluid return pathway 112. The fluid
may also enter the fluid sink 58 from the fluid return pathway
112 at a temperature lower than the fluid that returns from the
ice mold 106 during the ice making process. Thus, the ther-
moelectric device 50 requires less energy to cool the fluid in
the fluid supply pathway 110. As with the warming applica-
tion 124 shown in FIG. 6, the warmed water in the reservoir
130 may also be communicated to the refrigerator compart-
ment 14 across the door 18 for controlling or assisting with
the temperature control of a drawer, bin, or other defined
space within the refrigerator compartment 18.

FIG. 8 illustrates another exemplary aspect of the present
invention. As previously indicated, an air supply pathway 62
feeds air from the refrigerator compartment 14 to the thermo-
electric device 50. According to one aspect of the invention, a
flow controller 74 may be configured in the air supply path-
way 62 for selectively controlling the flow of air through the
pathway. The air in the air supply pathway 62 is generally at
the temperature of the refrigerator compartment 14 (i.e., gen-
erally between 32° Fahrenheit and 40° Fahrenheit). An air
supply pathway 72 may be configured between the ice storage
bin 104 and the flow controller 74 whereby air from the
refrigerator compartment may be communicated to the ice
storage bin 104 for cooling the ice in the ice storage bin.
Alternatively, a flow controller 78 may be included in the air
return pathway 64 for selectively controlling the flow of air
through an air supply pathway 76. The air supply pathway 76
may be connected between the ice storage bin 104 and the
flow controller 78 for communicating warm air to the ice
storage bin 104 for melting or warming the ice for providing
a fresh ice or clear ice product.

FIGS. 1B, 1C and 1D illustrate a refrigeration platform 10
configured with one or more aspects of the invention. In FIG.
1B, a water dispenser or water cooler (i.e. refrigeration plat-
form 10) includes a dispenser 22 for water housed in a cabinet
body 12. The cabinet body 12 may also be configured with an
ice maker module 28, such as one of the modules illustrated in
FIGS. 4-8. Using any one of the ice maker modules 28 illus-
trated in the Figures, the water cooler or water dispenser may
be configured to dispense ice using an ice making process
assisted by a thermal electric device. Similar to the refrigera-
tor platform, heat from off the warm side of the thermal
electric device may be extracted using cool air or liquid taken
from the refrigeration process used to chill the liquid being
dispensed from the dispenser 22. Therefore, the same con-
cepts described above relating to implementation into a
refrigerator apply here with implementation into a water dis-
penser or water cooler. FIG. 1C illustrates another aspect of
the invention. In FIG. 1C an ice maker module 28, such as
those illustrated in FIGS. 4-8, may be configured into an
under cabinet refrigeration platform 10. The under cabinet
refrigeration platform 10 includes a cabinet body 12 for hous-
ing the ice maker module 28. The cabinet body 12 may be
positioned underneath the counter top 24 and/or alongside a
cabinet 26. The ice maker module 28 may be used to provide
ice at an under cabinet location using an ice maker assisted by
athermal electric device. Ice may be delivered through a door
on the cabinet directly from the ice mold or from an ice
storage bin. Ice may also be retrieved from the cabinet body
12 through a door in covering relation to the icemaker, ice
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storage bin or cabinet body 12. Similar to the refrigerator
platform 10 illustrated in FIG. 1C, a refrigerator platform 10
may be configured with one of the ice maker modules 28
shown in FIGS. 4-8. The refrigeration platform 10 may be a
countertop dispenser configured for resting atop a counter 24
supported, for example, by one or more cabinets 26. The
counter top refrigeration platform 10 may include a cabinet
body 12 for housing the ice maker module 28. The ice maker
module 28 may be configured to provide ice within the cabi-
net body 12 or delivered through a door using an ice maker
assisted by a thermal electric device.

In still another aspect of the invention, the thermal electric
device 50 may be configured with a cold side 54 and a warm
side 52. An air sink 56 may be configured in thermal contact
with the warm side 52 of the thermal electric device 50.
Ambient air may be used to extract heat off of the air sink 56
and the warm side 52 of the thermal electric device 50. Thus,
in one aspect, the thermal electric device 50 may be config-
ured to provide cooling at the cold side 54 without bringing
air to the air sink 56 from the refrigeration compartment. For
example, the size and performance characteristics (e.g., oper-
ating efficiency) of the thermal electric device 50 may be
selected so that the air sink 56 is capable of extracting enough
heat from the warm side 52 of the thermal electric device 50
to provide a cold side 54 at the desired operating tempera-
tures. In instances where the refrigeration platform 10 does
not include refrigeration components (e.g., compressor, con-
denser, evaporator) the thermal electric device 50 may be
configured to operate without the assistance of bringing cool
air from the refrigerator compartment or freezer compartment
to the air sink 56 for extracting heat from the warm side 52 of
the thermal electric device 50. For example, in FIG. 1C and
FIG. 1D a refrigerator platform 10 is shown. The platform
may not include components for providing refrigeration (i.e.
compressor, condenser, evaporator), and therefore, the ther-
mal electric device 50 may be configured to radiate a suffi-
cient amount of heat from the warm side 52 to provide a cold
side 54 at the desired temperatures for operating an ice maker
within a cabinet body 12 that does not include the aforemen-
tioned refrigeration components.

FIG. 9 provides a flow diagram illustrating one or more of
the control processes of the present invention. To perform one
or more aforementioned operations or applications, the
refrigerator 10 may be configured with an intelligent control
200 such as a programmable controller. A user interface 202
in operable communication with the intelligent control 200
may be provided, such as for example, at the dispenser 22. A
data store 204 for storing information associated with one or
more of the processes or applications of the refrigerator may
be configured in operable communication with the intelligent
control 200. A communications link 206 may be provided for
exchanging information between the intelligent control 200
and one or more applications or processes of the refrigerator
10. The intelligent control 200 may also be used to control one
or more flow controllers 208 for directing flow of a heat
carrying medium such as air or liquid to the one or more
applications or processes of the refrigerator 10. For example,
in an ice making application 210 the flow controller 208 and
intelligent control 200 control and regulate the air flow 214
from the refrigerator compartment 14 to the thermoelectric
device process 212. The thermoelectric device process 212
controls the temperature 216 of the fluid flow 218 to the ice
making process 210. The rate at which the air flow 214 moves
air from the refrigerator compartment 14 to the thermoelec-
tric device process 212 for controlling the temperature 216
may be controlled using the intelligent control 200 in oper-
able communication with one or more flow controllers 208.
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The rate of fluid flow 218 to the ice making process 210 may
also be controlled by the intelligent control 200 operating one
or more flow controllers 208. For example, the air flow pro-
cess 214 may be provided by intelligent control 200 of a fan
or other pump mechanism for moving air flow from the refrig-
erator compartment 14 to the thermoelectric device process
212. The intelligent control 200 may also be used to control
the pump used to control fluid flow 218 from the thermoelec-
tric device process 212 to the ice making process 210. The
rate at which the pump and the fan operate to control air flow
214 and fluid flow 218 may be used to control the temperature
216 depending upon the rate of the ice making process 210.
The intelligent control 200 may also be used to control the ice
harvesting process 220. One or more flow controllers 208
under operation of the intelligent control 200 may be used to
control air flow 224 to the thermoelectric device process 222
and fluid flow 228 to the ice harvesting process 220. For
example, the intelligent control 200 may be used to reverse
polarity of the thermoelectric device process 222 to increase
the temperature 226 of the fluid flow 228 to enable the ice
harvesting process 220. Intelligent control 200 may also be
used to control one or more flow controllers 208 to increase
the temperature 226 of the air flow 224 and communicating
the air flow 224 to the ice harvesting process 220 for warming
the ice mold and harvesting the ice. The temperature 226 of
the fluid flow 228 and/or the air flow 224 may be controlled
using the thermoelectric device process 222 for warming ice
within the ice bin to provide a fresh ice product or a clear ice
product depending upon an input at the user interface 202. In
another aspect of the invention, the intelligent control 200
may be used to control cooling and heating applications 230,
such as for example, on the refrigerator compartment door 18
of the refrigerator 10. A reservoir of water may be provided
that is chilled or heated by control of the intelligent control
200. The temperature 236 of the water in the cooling or
heating application 230 may be controlled by controlling the
fluid flow 238 and/or air flow 234 from the thermoelectric
device process 232 to the cooling or heating application 230.
One or more flow controllers 208 under operable control of
the intelligent control 200 may be operated to perform the
cooling or heating application 230. For example, the thermo-
electric device process 232 may be used to lower the tempera-
ture 236 of the fluid flow 238 to the cooling application 230.
Alternatively, the temperature 236 of the fluid flow 238 may
be increased using the thermoelectric device process 232 for
providing heating at the heating application 230. Air flow 234
from the refrigerator compartment 14 may also be used to
provide cooling or heating. The air flow 234 to the thermo-
electric device process 232 may be used for the cooling appli-
cation or the heating application 230. For example, the air
return pathway from the thermoelectric device process 232
increases the temperature 236 at the heating application 230.
Alternatively, the air flow 234 to the thermoelectric device
process 232 may be used to decrease the temperature 236 at
the cooling application process 230. Intelligent control 200
may also be configured to control the ice bin process 240. One
or more flow controllers 208 under operable control of the
intelligent control 200 may be used to control air flow 244
and/or fluid flow 248 to the ice bin process 240. The tempera-
ture 246 of the fluid flow 248 to the ice bin process 240 or the
temperature of air flow 244 from the refrigerator compart-
ment 14 to the ice bin process 240 may be controlled using
one or more flow controllers 208. The thermoelectric device
process 242 may be configured to provide a fluid flow 248 to
the ice bin process 240 having a lower temperature 246 or a
fluid flow 248 to the ice bin process 240 having a warmer
temperature 246. Air flow 244 to the thermoelectric device
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process 242 may also be used to cool or warm the ice bin
process 240. Air flow 244 from the refrigerator compartment
may be used to cool the ice bin process 240 whereas air flow
244 from the thermoelectric device process 242 may be used
to warm the ice bin process 240. Thus, the temperature 246 of
fluid flow 248 or air flow 244 may be controlled using the
intelligent control 200 in operable communication with one
or more flow controllers 208 for controlling the ice bin pro-
cess 240. For example, the fluid flow 248 from the thermo-
electric device process 242 to the ice bin process 240 may be
controlled using one or more flow controller 208 under opera-
tion of the intelligent control 200 whereby the temperature
246 of the fluid flow 248 is used in a cooling ice bin process
240 or warming ice bin process 240. Thus, one or more
methods for controlling the temperature of one or more appli-
cations, such as for example, an ice making process on a
refrigerator compartment door, are provided.

The foregoing description has been presented for the pur-
poses of illustration and description. It is not intended to be an
exhaustive list or limit the invention to the precise forms
disclosed. It is contemplated that other alternative or exem-
plary aspects are considered included in the invention. The
description is merely examples of embodiments. For
example, the exact location of the thermoelectric device, air
or fluid supply and return pathways may be varied according
to type of refrigerator used and desired performances for the
refrigerator. In addition, the configuration for providing heat-
ing or cooling on a refrigerator compartment door using a
thermoelectric device may be varied according to the type of
refrigerator, dispenser, or refrigeration platform. It is under-
stood that any other modifications, substitutions, and/or addi-
tions may be made, which are within the intended spirit and
scope of the invention. From the foregoing, it can be seen that
the invention accomplishes at least all of the intended objec-
tives.

What is claimed is:

1. A refrigerator that has a fresh food compartment, a
freezer compartment, and a door that provides access to the
fresh food compartment, the refrigerator comprising:

an icemaker mounted remotely from the freezer compart-
ment, the icemaker including an ice mold;

a thermoelectric device positioned remotely from the ice
mold within the fresh food compartment, the thermo-
electric device having a warm side and opposite cold
side;

a liquid flow pathway in communication between the cold
side of the thermoelectric device and the icemaker;

a fan positioned to move air from the fresh food compart-
ment across the warm side of the thermoelectric device.

2. The refrigerator of claim 1 further comprising an air
return pathway in communication between the thermoelectric
device and the fresh food compartment for exhausting air
from the thermoelectric device to the fresh food compart-
ment.

3. The refrigerator of claim 1 further comprising an air
return pathway in communication between the thermoelectric
device and the freezer compartment for exhausting air from
the thermoelectric device to the freezer compartment.

4. The refrigerator of claim 1 further comprising an air
return pathway in communication between the thermoelectric
device and the icemaker for exhausting warm air from the
thermoelectric device to the icemaker during an ice harvest-
ing cycle.

5. The refrigerator of claim 1 further comprising an air
return pathway in communication between the thermoelectric
device and a water reservoir or line for supplying warm water
at a water dispenser.
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6. The refrigerator of claim 1 further comprising an air
supply pathway in communication between the thermoelec-
tric device and the fresh food compartment for supplying cold
air to the thermoelectric device.

7. The refrigerator of claim 1 wherein flow pathway com-
prises a liquid loop in communication between the thermo-
electric device and the icemaker for supplying cold liquid to
the ice mold.

8. The refrigerator of claim 7 further comprising a pump
positioned to move liquid from the thermoelectric device to
the icemaker.

9. The refrigerator of claim 1 further comprising a heat
exchange interface between the liquid flow pathway and a
water reservoir or line for supplying:

a. warm water at a water dispenser;

b. chilled water at a water dispenser;

c. chilled water at the icemaker.

10. The refrigerator of claim 1 further comprising a heat
exchange interface between the liquid flow pathway and:

a. a cooling application on the door;

b. a warming application on the door.

11. The refrigerator of claim 1 further comprising:

an insulated compartment on the door;

an ice storage bin in the insulated compartment positioned
to receive ice harvested from the ice mold; and

the liquid flow pathway in communication between the
insulated compartment and the thermoelectric device for
cooling the insulated compartment.

12. The refrigerator of claim 1, wherein the icemaker is

mounted on the fresh food compartment door.

13. A refrigerator that has a fresh food compartment, a
freezer compartment, and a door that provides access to the
fresh food compartment, the refrigerator comprising:

an icemaker mounted remotely from the freezer compart-
ment, the icemaker including an ice mold;

a thermoelectric device disposed remotely from the ice
mold within the fresh food compartment, the thermo-
electric device having a warm side and opposite cold
side;

a pump positioned to move a liquid from the cold side of the
thermoelectric device to the icemaker;

a fan positioned to move air from the fresh food compart-
ment across the warm side of the thermoelectric device.

14. The refrigerator of claim 13 further comprising an air
return pathway in communication between the thermoelectric
device and the fresh food compartment for exhausting air
from the thermoelectric device to the fresh food compart-
ment.

15. The refrigerator of claim 13 further comprising an air
return pathway in communication between the thermoelectric
device and the icemaker for exhausting warm air from the
thermoelectric device to the icemaker during an ice harvest-
ing cycle.

16. The refrigerator of claim 13 further comprising:

a water reservoir or line for supplying warm water at a

water dispenser;

an air return pathway in communication between the ther-
moelectric device and the water reservoir or line.

17. The refrigerator of claim 13 further comprising an air
supply pathway in communication between the fresh food
compartment and the thermoelectric device for supplying
cold air to the thermoelectric device.

18. The refrigerator of claim 13 further comprising a liquid
supply pathway in communication between the thermoelec-
tric device and the icemaker for supplying cold liquid to the
icemaker.
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19. The refrigerator of claim 18 further comprising a heat
exchange interface between the liquid supply pathway and a
cooling application on the door.

20. The refrigerator of claim 13 further comprising a liquid
return pathway in communication between the icemaker and 5
the thermoelectric device.

21. The refrigerator of claim 20 further comprising a heat
exchange interface between the liquid return pathway and a
warming application on the door.

22. The refrigerator of claim 18 further comprising: 10

an insulated compartment on the door;
an ice storage bin in the insulated compartment positioned
to receive ice harvested from the ice mold; and

the liquid supply pathway in communication between the
thermoelectric device and the insulated compartment for 15
cooling the insulated compartment.
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